none  FILE  COPS  AD-A177  666 


.  <g> 

9m  3o  i  a  g  i  ao  « _ _ _ 


STUDIES  ON  THE  IMMUNOCHEMICAL  TECHNIQUES  FOR  DETECTION 
Of  SELECTEO  FUN6AL  AND  DINOFLAGELLATE  TOXINS 


Annual  Report 
August  31,  1985 
F.  S.  Chu,  Ph.D. 

Submitted  by 


U.S.  ARNY  MEDICAL  RESEARCH  AND  DEVELOPMENT  COMMAND 
Fort  Outride,  Frederick,  Maryland  21701-5012 


Contract  No.  OAMOI 7-82-C-2021 


Food  Rusuarch  Instltuta  and  Departaent  of  Food 
Microbiology  and  Toxicology 
University  of  Ml  scons In-Mad Ison 
Madison,  Wisconsin  5370% 


000  DISTRIBUTION  STATEMENT 
Approved  for  public  roltaso;  distribution  un United. 


Thu  findings  In  this  report  are  not  to  be  construed 
as  an  official  Department  of  the  Aney  position  unless 
so  designated  by  other  authorized  documents. 


9,7 


1 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


■  i* r.  < 


REPORT  DOCUMENTATION  PAGE 

harm  Approved 

OMSNo  OTOf-OISf 
t* S  Oatv  Am  JO.  r— 

1e.  NCfOST  SCCUMTY  OASSmCATION 

Unclassified 

Ik  WSTMCTIVS  MAWXKiS 

2a  SSCUWTY 


Of  ft 

University  of  Wisconsin 


I  Ott  TXJSUTION  / AVAAAiajTY  Of  MCfOftT 

proved  for  public  r*le*ae{ 
distribution  unlimited 


S.  MONtTOUMG  ONGANIZATION  MPOST  NUMSCUCS) 


7a.  MAMf  Of  MOMTOSMG  OOGAMZATIOM 


•a.  MAMH  Of  KMOtMg/tfOMCMMC^  Ilk.  OffKI  ST—Oi.  1 1  fOOCUKMNT  atSTSUMSMt  (OCNTIfK 

«os!srchAfc*D«vaiopaMt  Co— sod  I  0  "0km0>t  I  ruMDl7**2r€m2Q21 


aOOMiSS  (Opt  Suaa,  anf  VOOt  7k.  aoowsskxr  sum,  and  arc—) 

rood  Research  Institute  sad  Dspsrt— at  of  food 
Microbiology  sad  Toxicology 
Mod Ison.  Wisconsin  53706 


non  MUMftCA 


areas*) 


DAKD17rd2«<Cr>2021 


|  KEZ2g32BS3EI 


MQGAAM 

Fort  Detrick,  Frederick,  Maryland  21701^5022  cumcnt  no. 

63763A 


11  T17U  0MMS 

(U)  Studies  on  the  I— unoch— leal  Techniques  for  Detection  of  Salactad  Fungal  and 
Dlnof legalists  Toxlna 


i2.  ftaaoMM.  AuiHoam 
F.  S.  Ctau,  Pta.D. 


1)0  TMM  COVfMO 
faosi  8/1/83  to 


1«.  SUffUMCNTAMV  NOTATION 

*  annual  report  corerd  tha  period  Aug  83mfeig  84  and  Aug  84i-Aug  83 


17.  COSAT1  COOtS 


sus-osour 


ik  SUSJtCT  TtMus  (Conanw*  an  maw  4  mtamm y  and 

anti  tody,  laaunoanay,  saxl toxin,  T-2  toxin, 
trtchothoconos 


yWiHr'df 
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the  respective  tri  chat  hat  sues  PT  TTTI1  r~~ietlbol  ites  that  have  been  used  in  the 
conjupation.  (ii)  t  nuaber  of  trltiated  trtehothecene  eyeotsxin*  of  hiph  specific 
radioa^tlxlty  oere  preparq&in  our  laboratory.  These  labelled  toxins  have  been  used 
as  sorter  lipands  for  RIA  of  theso  oycotoxms  at  soil  aa  for  eetabolic  studies. 

(iii)  t  nso  isprovsd  sethod  for  the  production  of  antibodiee  apainet  T-2  toxin  and 
uAI  in  rabbits  eas  dsvtloptd.  More  stabls  protein  eonjupatee  of  carboxyoethyl 
derivatives  (CMO)  of  theso  toxins  esrs  used  in  the  leeuniiation.  (tv)^lith  the 
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(19).  *  availibiltty  el  different  antibodies,  sensitive  10. 1-0.1  nq/esasyf ind 

specific  bibs  for  these  aycotoains  sere  developed.)  b  direct  eeepetitlve  ELI8b  for 
Me  wTth  e  detection  Unit  ef  13-pgTJer  assay  wfs  developed.  However,  because  of 
interferring  substances  in  tbs  saeple  oatria,  the  einieal  detection  levels  for  Dbl 
4njMipat  and  corn  by  (lib  and  11.18b  are  found  to  be  29  and  30  ppb,  respectively. 

,(v>  bn  indirect  ELESb-fcith  detection  lieits  ef  23  pg  /assay 'for  analysis  ef 
saaitoain  (8TX)  was  developed.  The  detection  Unit  for  analysis  ef  iiTX  in  eussels 
and  clans  by  this  eethed  was  found  te  be  around  30-100  ppb  without  saeple  troataent. 
Saaitoain  antibody  raised  aftenUoouniiing  rabbits  with  8TX-HCHQ-88b  showed  high 
specificity  te  8TX.  Cross-reaction  ef  this  antibody  with  decarbaeeyl-BTX  (361)  and 
nee-STX  USX)  was  observed.  (vi)The  ability  ef  to  produce  T-2  teain  and  Db8  by  18 
fusarla^as  studied  by  bib.)  baong  13  sperotrichioldes  tested,  all  but  one  were, 
found  to  boT-2  fcoain  or /and  Db8  producers.  The  aaount  of  toain(s)  produced  by  each 
species/ varied  considerably  with  species  and  incubation  tesperatures.  Three 
qraaipWarua  and  2  F._  chlaoydosporuo  cultures  did  not  produce  any  T-2  toain  and  Db8. 
(vi i )  Lieited  efforts  for  production  of  oonoclonal  antibodies  for  8TX  and  T-2  toain 
were  oadet  but  no  stable  clones  were  obtained. The  ootabollso  of  T-2  toain 
L".  v**ro  "as  found  to  be  affected  by  esterase  inhibitors  greatly,  Thus,  an 
efficient  aethod  for  the  preparation  of  large  quantities  of_^3-*-*UH-T2  toain, 
3‘-QH-HT-2,  3'-0H-acetyl-T-2  and  3 ' -QH-T-2  triol  was  developed.  This  aethod  Involves 
the  incubation  of  T-2  toain  with  swine  liver  (phenobarbital  induced)  S-9  preparation 
in  the  presence  of  NbDPrf  regeneration  systea  and  an  esterase  inhibitor.  U-a)-a- 
Routine  production  of  antibodies  against  T-2  toain  and  Dh8  continued  with  the  new 
T-2  toain  and  Db9  derivatives.  Soae  iaaunocheaical  reagents  were  aade  and  delivered 
to  the  USbHbUD* 
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FOREMARD 

Tht  follouing  it  tht  third  annual  raport  of  tht  work  ptrforatd 
under  contract  No.  DAND17-82-C-2021 ,  during  tht  period  of  Aug.  1,  I9B3 
to  Aug.  31,  1983.  The  work  uat  carried  out  at  the  Food  Retearch 
Institute  of  the  University  of  Nisconsin-Haditen,  under  the  direction  of 
the  principal  investigator ,  Or.  F.  8.  Chu  and  co-principal  investigator , 
Dr.  E.  J.  Schantz.  The  contract  officer  is  Dr.  Robert  N.  Naaneoacher, 
Jr. 


In  conducting  the  research  described  in  this  report,  the 
investigator (s)  adhered  to  the  *Buide  for  the  Care  and  Use  of  Laboratory 
Anieals,*  prepared  by  the  Coeeittee  on  Care  and  Use  of  Laboratory 
Aniaale  of  the  Institute  of  Laboratory  Aniaal  Resourced,  National 
Research  Council  (DHEb  Publication  No.  (NIH)  78-23,  Reviaed  1978). 
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ABSTRACT 

Tht  proqraaa  durinq  tha  third  and  4th  yaara  of  our  contract  (Auq. 

1,  1983  to  Auq.  31,  1989)  art  tuooarizod  at  follouti  (1)  Hathoda  for  tho 
production  of  antibodiaa  in  rabbita  aqainat  diacetoxyacirpanoi  (DA8), 
daoxyvarrucarcl  (DOVE),  aectyl-daoxynlvalonol  (Ac-DQN>  and  T-2  toxin 
aatabolitaa  including  5'-QH-T-2,  H-T-2,  T-2  totraol  tatra-acatata  M«ro 
dovolopod.  Thaea  antibodiaa  uara  highly  apaclfic  to  tha  raspactiva 
trichothacanaa  or  thair  aatabolltaa  that  hava  baan  uaad  in  tha 
conjugation,  (li)  A  nuabar  of  tritiatad  trlchothacana  aycotoxina  of 
hlqh  apacific  radioactivity  aara  pransrad  in  our  laboratory.  Thaaa 
laballad  toxlna  hava  baan  uaad  aa  aarkar  Uganda  for  R1A  of  thaaa 
aycotoxina  aa  Nall  aa  for  aatabolic  atudiaa.  (ill)  A  nau  iaprovad 
aathod  for  tha  production  of  antibodiaa  aqainat  T-2  toxin  and  DAS  in 
rabbita  Naa  davalopad.  Mora  atabla  protain  conjuqataa  of  carboxyaathyl 
darivatlvaa  (CHO)  of  thaaa  toxina  aara  uaad  in  tha  iaaunization.  <iv) 

Kith  tha  availibility  of  diffarant  antibodiaa,  aanaltiva  (0. 1-0.5 
ng/aaaay)  and  apacific  RIAa  for  thaaa  ayeotoxina  aara  davalopad.  A 
diract  coapatltiva  ELISA  for  DAS  nith  a  dataction  Halt  of  25  pq  par 
aaaay  oca  davalopad.  Houavar,  bacauaa  of  lntarfarrlng  aubatancaa  In  tha 
aaapla  aatrlx,  tha  ainiaal  dataction  lavalo  for  DAS  in  Nhaat  and  corn  by 
R1A  and  ELISA  ara  found  to  ba  25  and  50  ppb,  raapactivaly.  <v)  An 
indiract  ELISA  uith  dataction  lloita  of  25  pq  /aaaay  for  analyaia  of 
aaxitoxin  (8TX)  waa  davalopad.  Tha  dataction  Halt  for  analyaia  of  8TX 
in  auaaala  and  claaa  by  thia  aathod  uaa  found  to  ba  around  50-100  ppb 
Nithout  aaapla  traataant.  Saxltoxin  antibody  ralaad  aftar  laaunlzlng 
rabbita  Nith  8TX-HCH0-B8A  ahouad  high  apacificity  to  STX. 

Croaa-raaction  of  thia  antibody  uith  dacarbaaoyl-STX  (SAX)  and  nao-STX 
( 1 AX)  Naa  obaorvad.  (vi)  Tha  ability  of  to  produea  T-2  toxin  and  DAS  by 
18  fuaarla  naa  atudiod  by  RIA.  Aaong  13  aporotrlchioldaa  taatad,  all 
but  ona  aara  found  to  ba  T-2  toxin  or/and  DAS  producara.  Tha  aaount  of 
toxin(a)  producad  by  aach  apaciaa  variad  conaidarably  uith  apaciaa  and 
incubation  taaparaturaa.  Thraa  F;_  qraalnaarua  and  2  F^  chlaaydoaporua 
culturaa  did  not  produea  any  7-2  toxin  and  DAS.  (vii)  Liaitad  afforta 
for  production  of  aonoclonal  antibodiaa  for  STX  and  T-2  toxin  wara  aadai 
but  no  atabla  clonaa  aara  nbtainad.  (vlii)  Tha  aatabeliaa  of  T-2  toxin 
iH  vitro  Naa  found  to  ba  affactad  by  aataraao  inhibitora  qraatly.  Thua, 
an  afficiant  aathod  for  tha  praparation  of  largo  quantitiaa  of  3'-0H-T2 
toxin,  3  -OH-MT-2,  3'-0H-aeatyl-T-2  and  3'-0H-T-2  triol  uaa  davalopad. 

Thia  aathod  involvaa  tha  incubation  of  T-2  toxin  Nith  anina  livar 
(phanobarbital  lnducad)  3-9  praparation  in  tha  praaanca  of  NADP  + 
raqcnaration  ayatca  and  an  aataraao  inhibitor.  (ix)  Routina  production 
of  antibodiaa  aqainat  T-2  toxin  and  DAS  continuad  Nith  tha  na«  T-2  toxin 
and  DAS  darivativea.  Soaa  iaaunoehacical  raagants  uara  aada  and  I 

dalivorad  to  tha  USANR1ID. 
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1.  INTRODUCTION 


Sine*  th*  last  annual  report,  our  efforts  have  been  focused  on  the 
developeent  of  aethods  for  th*  production  of  antibodies  against  several 
ieportant  trichothecenes.  Efforts  for  the  production  of  antibody 
aQainst  aetabolitas  of  T-2  toxin  and  diacetoxyscirpertal  (DAS)  have  also 
been  eade.  In  addition,  we  have  developed  a  nee  eethod  to  prepare  stable 
T-2  and  DAS-protein  conjugates.  Using  different  approaches,  we  have 
successfully  produced  useful  antibodies  eith  different  specificities 
against  T-2  toxin,  HT-2,  3' -OH- T-2,  T-2  tetraol  tetra-acetate,  DAS, 
deoxyverrucarol  (DOVE),  and  acety-deoxynivalsnol  (DON)  and  saxitoxin. 
Properties  of  such  antibodies  eers  investigated  in  detail.  He  have  also 
developed  an  efficient  eethod  for  th*  production  of  3'-hydroxyl 
derivatives  of  T-2  and  T-2  toxin  aetabolitas,  as  well  as  effective 
aethods  for  the  preparation  of  various  radioactive  trichothecenes.  Hith 
the  availability  of  such  antibodies,  studies  to  optisize  different 
ieaunoassays,  including  both  radioiaeunoassay  (RIA)  and  *nzyae-l inked 
iaaunosorbent  assays  (ELISA)  of  such  toxins  in  different  eatriccs  have 
also  been  carried.  Studies  for  th*  application  of  such  aethods 
including  those  such  as  the  us*  of  RIA  for  aonitorlng  of  T-2  and  DAS 
produced  by  selected  Fusarla  a.id  th*  use  of  antibodies  for 
iaaunohistochaalcal  stain  of  DAS  in  tissues  were  perforaed.  In  this 
report,  the  essence  of  such  studies  are  presented. 

II.  HORN  PERFORMED  AFTER  LAST  ANNUAL  REPORT 
I.  STUDIES  ON  T-2  TOXINl 

(A)  Production  of  antibodies  against  T-2  toxlm 

(1)  Long  tore  iaaunizatlon  of  rabbits  eith  T-2  heaiaucclnate 

(MS) -ISA  and  T-heaiglutarat*  (HS)-BSAi  Routine  production  of  antibodies 
against  T-2  toxin  continued.  Seven  rabbits  continued  to  be  boosted  Hith 
either  T-2-H8-B3A  <4  rabbits)  or  T-2-HR-BSA  (3  rabbits)  conjugates  every 
3  weeks.  Th*  aaxieal  antibody  titers  for  these  rabbits  after  each 
boosting  Mere  around  8,000-14,000.  For  DAS,  six  rabbits  were  boosted 
on  a  aonthly  basis.  Th*  titers  were  in  the  range  100-2,200. 

(2)  Production  and  characterization  of  antibodies  after  iaeunizlng 
rabbits  eith  CH0-T-2-BSA  conjugates!  A  nee,  ieproved  approach  for  the 
production  of  antibodies  against  T-2  toxin  eas  developed.  Tne  eethod 
involves  the  ase  of  ieeunogens  which  were  prepared  by  conjugating 
O-carboxyleethoxyl  oxiae  (CNO)  derivatives  of  T-2  toxin  to  bovine  serua 
albuein  (BSA).  Two  isoaers  (isoaer  *»*  and  *ba>  of  CHO-T-2  toxin  were 
tested.  Antibodies  against  both  isoaers  were  doaonstratsd  as  early  as  4 
weeks  after  iaaunizatlon.  Conjugate  of  *a*  isoaer  of  CH0-T-2-B8A  was 
found  to  be  a  better  iaaunogen  than  the  b  isoaer  and  highest  titers 
(4,000)  were  reached  14  weeks  after  iasunization  and  one  booster 
injection  Antibody  titers  for  rabbits  iaaunized  with  the  "b*  isoaer  of 
CMO-T-2  toxin  never  reached  aore  than  2,000.  Th*  specificity  of 
antibodies  obtained  froa  rabbits  after  iaeunizlng  with  CH0-T-2-BSA  was 
siailar  to  that  of  heal succi nate-T-2-BSA.  Th*  antl-b-T-2  antibodies  had 
slightly  higher  cross-raacti vi ty  with  HT-2  toxir  as  coapared  with  the 


antibody  obtained  froa  rabbits  iaaunized  with  tha  conjuqate  of  tha  "a* 
isoanr.  Tha  ralativa  croaa-raactivity  of  antl'V’CNO-T-2  antibody  Nith 
T-2,  acetyl-T-2,  HT-2,  T-2-triol,  3'-QH-T-2  and  T-2  tatraol  were  found 
to  ba  It  4.3,  3.7,  230,  300  and  3000,  respectively.  Tha  ralativa 
croaa-raactivity  of  anti-b-T-2  antibody  aith  T-2,  acatyl-T-2,  HT-2  and 
T-2  triel  earn  found  to  ba  1,  2,  3  and  48B,  raipactivaly.  Tha  affinitlas 
of  anti-*a,-CH0-T-2  toxin  and  anti-,b*-CH0-T-2  toxin,  aith  T-2  toxin 
aara  found  to  ba  3.07  X  iO  9  and  7.87  X  10  9  ,  reapacti valy.  Datalls 
for  thia  study  as  aall  as  a  discussion  on  tha  roia  of  sida  chains  groups 
for  eliciting  antibodies  against  group-A  types  of  trichothaeanas  are 
prasantad  in  a  aanuscript  (publication  no.  11-1). 

(B)  Studies  on  3‘-0H  and  related  T-2  toxins> 

(1)  In_  vitro  preparation  of  different  3’-0H  derivatives  of  T-2 
toxini  A  new  approach  for  tha  production  of  large  quantities  of 
3'-0H-T-2  toxin  aas  developed  in  our  laboratory.  Our  approach  included 
incubation  of  T-2  toxin  aith  8-4  fraction  isolated  froa  livers  of  rats 
and  pigs  ahich  had  bean  treated  aith  phenobarbital ,  toqether  aith  NADP  + 
regenerating  systaa  and  d* ethyl-p-nltrophenol  (DENP) ,  an  esterase 
inhibitor.  T-2  toxin  aatabolitas  aara  isolated  froa  tha  incubation 
aixture  by  an  Aabarlita  XAO-2  coluan  and  TIC.  Me  found  that,  DENP  aas 
Capable  of  blocking  the  hydrolytic  pathaay  coapletely  at  a  concentration 
of  10  H.  Instead  of  converting  of  T-2  toxin  to  HT-2  toxin,  tha 
aatabolisa  shifted  to  the  hydroxylation  route.  As  high  as  B3X  of  tha 
T-2  toxin  aas  converted  to  3‘-0H-T-2  toxin.  Using  tha  saaa  approach, 
3'-0H-HT-2  and  3'-0H-aeetyl-T-2  toxin  ear*  prepared.  Tha  conversion 
yield  of  T-2  toxin,  acstyl  T-2  tor:in,  HT-2  toxin  and  T-2  triol  to  their 
respective  3'-hydroxyl  derivatives  aere  82X,  73X,  72X  and  73X, 
respectively.  Therefore,  this  approach  can  be  used  for  the  preparation 
of  large  quantities  of  the  hydroxyl  derivatives  of  T-2  and  related 
toxins.  The  cheaical  structures  of  these  coepounds  aere  conflrsed  by  (18 
and  NHR.  Since  3'0H-T-2  toxin  is  as  toxic  as  T-2  toxin,  present  results 
iaplicate  that  the  toxicity  of  T-2  toxin  could  be  altered  ahen  esterase 
blockers  are  present.  Details  of  this  study  are  presented  in  a 
aanuscript  published  in  AZH  (publication  No.  1-9). 

(2)  Bindinq  of  3'-0H  T-2  toxin  aith  anti-T-2  HS  antibody!  Nith  the 
availability  of  pure  3'-0H  T-2  toxin,  the  eross-reactl vity  of  T-2-HS 
antisera  aith  this  nea  aetabolite  aas  deterained.  The  cross-reactivity 
of  T-2  antisera  aith  this  aetabolite  aas  200  tiaes  less  than  T-2  toxin. 

(3)  Production  ind  characterization  of  antibody  against  3'-QH-T-2 
toxini  Since  antibody  raised  againit  T-2  toxin  cross-reacted  poorly 
aith  3'-0H-T-2  toxin,  a  nea  iaaunoqen  aas  prepared  by  conjugation  of 
heaisuccinate  (HS)  of  3'-0H-T-2  toxin  to  bovine  serua  albuain  (BSA). 
Antibodies  aqainit  3'-0H-T-2  toxin  aere  deeonstreted  by  a 
radiolaauoassay  10  aeeks  after  iaaunizing  rabbits  aith  this  nea 
iaaunoqen  usinq  tritiated  3'-0H-T-2  toxin  as  the  test  ligand.  Hiqhest 
titers  (6,000)  aere  obtained  17  aeeks  after  iaeunization  and  tao  booster 
injections.  The  antibodies  shoaed  good  cross-reacti vitv  aith  T-2  toxin, 
acetyl-T-2  toxin,  3 ' -OH-acetyl -T-2  toxin.  The  relative  cross-reactivity 
of  this  antibody  aith  3‘-0H-T-2,  acetyl-T-2,  T-2,  3’-0H-acetyl-T-2, 
3’-QH-T-2  HS,  T-2  isoaer,  HT-2,  and  3-0H-H7-2  aere  found  to  be  1,  3,  4, 


S,  13,  30,  43  and  173,  respectively.  No  cross-reaction  n«b  found  when 
3 ' -0H-T-2  triol,  T-2-trioi,  T-2-totraol,  DAS  and  DON  at  a  concantratlon 
of  1  up  pa r  assay  was  tatted.  The  detection  lieit  for  3'-0H-T-2  toxin 
by  the  RIA  was  found  to  be  around  0.1  ng  per  ateay.  Detail*  of  thte 
etudy  are  presented  in  a  eanuacript  (publication  no.  11-2). 

(Cl  Production  and  characterisation  of  antlbodie*  against  T-2  toxin 
metabolites  other  than  3 1 -QH-T-2  toxini 

(1)  Production  and  characterization  of  antibody  against  HT-2. 
Conjugation  of  HT-2  to  BSA  was  achieved  by  coupling  b  itoeer  of  CHQ-HT-2 
to  the  protein  in  the  pretence  of  a  water  soluble  carbodi ialde.  Three 
rabbits  of  each  group  were  immunized  with  the  isaunogen.  Antibodies 
against  HT-2  toxin  were  demonstrated  in  the  rabbits  as  early  as  4  weeks 
after  iaeunlxation  and  the  titers  are  continuing  to  increase  after 
booster  injection  as  determined  by  the  binding  of  tritiated  HT-2  toxin. 
The  specificity  of  antl-CHQ-HT-2  antibody  was  determined  by  a 
competitive  RIA  using  tritiated  HT-2  as  the  marker  ligand.  The  results 
chow  that  the  antibody  is  specific  for  HT-2,  but  also  has  good 
cross-reaction  with  T-2  toxin.  The  concentrations  causing  SOX 
inhibition  of  binding  of  tritiated  HT-2  to  this  antibody  by  unlabeled 
HT-2,  T-2,  T-2  isomer,  acetyl-T-2,  3‘-QH-HT-2,  3’-QH-T-2,  and  T-2  triol 
were  found  to  be  0.42,  2.3,  4.2,  IB. 4,  24B,  420,  and  330  ng  per  assay, 
respectively.  Thus,  the  anti-NT-2  toxin  antibodies  showed  good 
cross-reaction  with  T-2  toxin,  but  with  less  cross-reactivity  with  T-2 
triol,  T-2  tetraol  and  3‘-0H-T-2  toxin.  Using  tritiated  HT-2  as  the 
test  ligand,  the  detection  limit  for  HT-2  assays  by  RIA  was  found  to  be 
around  0.2  ng  per  assay.  An  indirect  ELISA  which  has  a  detection  limit 
of  3  pg  per  assay  was  also  established  for  the  HT-2  toxin. 

(2)  Production  of  antibodies  against  T-2  tetraol  and  T-2  tetraol 
tetra-acetatei  Tritiated  T-2  tetraol  was  prepared  from  T-2  toxin 
after  hydrolysis  with  base  and  was  subsequently  purified  by  preparative 
TLC  according  to  Nei ,  et.  al.  (Biochem.  Biophys.  Res.  Comm.  43s  394,, 
1971).  CHO-T-2  tetraol  was  prepared  from  CHO-T-2  (both  *a*  and  •b* 
Isomers)  the  same  way.  CHO-T-2  tetraol  tetra-acetate  of  both  isomers 
were  prepared  by  acetylation  of  the  CHQ-T-2  tetraol  isomers.  The 
*b*-CH0-T-2  tetraol  and  both  *a*  and  ‘b*  isomers  of  CHO-T-2  tetraol 
tetra-acetate  were  conjugated  to  BSA  for  subsequente  immunization  (12, 
21  and  19  aoles/aole  of  BSA  for  *a*-CH0-T2-401 ,  *a*-CH0-T-2-TA  and 
•b*-CH0-T-2-TA,  respectively. 

Asonq  these  three  immunogens  tested,  *b*-CH0-T-2-TA  was  found  to  be 
the  best  Isaunogen.  Antibody  titers  against  T-2  tetraol  have  not  been 
desonstrated  in  rabbits  which  had  been  iasunized  with  T-2  tetraol-6SA 
20  weeks  after  Initial  immunization  and  3  booster  injections.  Antibody 
titers  for  *b*-CH0-T-2-TA  were  low  and  only  100  after  12  weeks  and  2 
booster  injections.  However,  rabbits  immunized  with  *b*-CH0-T-2 
-tetra-acetate-BSA  conjugates  showed  good  antibody  titers  (titers  around 
2300,  11  weeks  after  immunization  and  1  booster  injections). 

Experiments  designed  to  characterize  this  new  antibody  as  well  as  to  use 
this  antibody  for  analysis  of  T-2  tetraol  are  underway. 
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II.  STUDIES  ON  0IACETOXYSCIRPENOL  (DAS) > 

(A)  Production  and  charactarltation  of  antibodiaa  aqalnat  DAS  by 
laaunlzlnq  rabbit*  with  H8-DA3-B3A  conjugate! 

N*  have  previoualy  reported  (aacond  annual  raport)  that  antibody 
aqalnat  DAS  aaa  obtalnad  froa  rabbita  after  laaunlzlnq  with  DA8-H8-B8A. 
Efforte  to  characterize  tha  antibody  aara  aada  In  tha  paat  yaar.  In  a 
coapetative  RIA,  unlabalad  DAS,  deoxynivalenol  (DON),  deoxyverrucarol 
(DOVE),  T-2  toxin,  4-aonoacetylecirpenol  (4-HAS),  15-H4S  and  eclrpenol 
triol  aara  taatad  for  thair  ability  to  diaplaca  tha  radloactlva  DAS  froa 
tha  antlaarua.  All  thaaa  coapounda  did  not  ahoo  appreciable 
croee-reactlon  Nlth  tna  antlaarua  axcapt  4-HAS  ahich  naa  capable  of 
dlaplaclnq  tha  binding  of  3H-DAS  Mith  tha  antlaarua.  HoMavar,  4-HAS  uaa 
about  80  tiaae  laaa  affactiva  than  non-radioactiva  DAS.  Dataila  of  thla 
atudy  are  praaantad  in  publication  no.  I-S). 

(8)  Preparation  and  characterization  of  antibody  aqalnat  DAS  by 
laaunlzinq  Mith  ,b"-CH0-DA3-BSA  conjugate! 

Antibodiaa  aqainat 'tf*-CHQ-DA8  aaa  praparad  ueinq  tha  tha  aaaa 
approach  aa  thoaa  for  T-2  toxin.  HoMavar,  thaaa  antibodiaa  ahonad  a 
high  daqraa  of  croan-reactl vity  Nlth  aonoacatoxyaelrpanola.  Tha 
relative  croaa-raacti vity  of  tha  antlaara  for  DAS,  4-HAS,  13-HA8, 
acetyl-DON,  T-2  toxin,  acetyl-T-2  toxin  and  naoaolaniol  Mara  found  to  be 
1,  4,  3,  76,  107,  147,  and  266,  reaoectively.  Tha  af  .nity  conatanta  of 
anti-"J>*-DAS  to  DAS,  4-HAS  and  13  HAS  uara  found  to  ba  4.89,  1.09,  0.87 
x  10  litera/aola,  raapacti valy.  On  tha  other  hand,  tha  affinity 
conatanta  of  anti-DAS-HB  Mith  DAS,  4-HAS  and  13-HA8  Mara  found  to  ba 
4.23  x  10 9  ,  1.13  X  10  6  and  1.44  X  10  6 1 itera/aole,  raapacti valy. 
Bacauaa  of  thair  croaa-raacti vity ,  unlike  tha  anti-HB-DAB-B8A 
antibodiaa,  tha  antl-*b’-CHO-DAS  antibodiaa  could  ba  u.ad  for 
iaaunoaaaaya  of  HAS.  Dataila  of  thla  atudy  are  praaantad  in  publication 
no.  U-l, 

(C)  Davalopaant  of  iaaunoaaaay  for  PASt 

With  tha  availability  of  a  apacific  antlaarua  aqalnat  DAS,  Me  alao 
taatad  a  diract  ELISA  for  DAS.  Tha  diluted  antlaarua  Mae  coated  to  tha 
plate  by  the  qlutaraldehyde  Method.  Both  DAS-heelglutarate 
(HB)-horaaradiah-paroxidaaa  (HRP)  and  DAS-haalauecinata  (HS)-HRP 
conjuqetaa  aara  taatad  for  their  ability  to  bind  Mith  tha  antiaarua. 
DAS-H8-HRP,  Mhich  Naa  found  aora  effective  than  that  DAS-HS-HRP 
preparation,  Mae  ueed  in  tha  xubsequent  atudiea.  Tha  >«eulta  obtained 
froa  coapatitiva  ELISA  atudiea  Mere  found  to  be  aiailar  to  thoaa 
obtained  froa  RIA.  Tha  ELISA  peraita  detection  aa  Ion  aa  23  pq  of  DAS 
in  each  aaaay  (1  ng/al  and  23  ul  uaad  in  each  aeeay). 

Protocola  for  bot;>  RIA  and  ELISA  for  DAS  in  corn  and  ahaat  Mere 
developed.  The  detection  liaita  for  DAS  in  corn  nera  found  to  ba  23  and 
30  ppb  by  RIA  and  ELISA,  raapacti valy.  Ha  found  that  conaidarable 
interfering  aubatancae  aara  reaoved  after  SapPak  treatment.  Tha  recovery 
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of  DAS  added  to  the  sheet  and  corn  peoples  botMoon  3-100  ppb  by  ELISA 
wore  found  to  bo  bototon  60-90X. 

(D)  Preparation  of  DAS  ootabolltooi 

Efforts  for  tho  production  of  largo  quantities  of  DAS  sstabolltos 
continued.  In  an  in,  vitro  study,  9-9  fractions  of  aonkey  liver  were 
incubated  eith  DAS  in  the  presence  or  absence  cf  a  NADPH  regeneration 
systea.  Me  found  that  the  aajcr  aetabnlite  Mas  13-HAS.  4-HA8  mss  also 

detected. 

Ill.  PRODUCTION  OF  T-2  TOXIN  AND  DAS  BY  DIFFERENT  FUSARIA  AS  ANALYZED 

BY  RIAi 

(A)  Effect  of  teaperature  on  the  production  of  T-2  toxin  and  DA81 

Production  of  T-2  toxin  and  DAS  by  tHO  Fusarlua  sporotrichloides 
species  (one  previosuly  identified  as  F^_  trlcinctua)  at  four  different 
teaperatures  (7,  IS  C,  24  and  2SC)  in  a  glucose-soya  seal-corn  steep 
liquor  aadiua  absorbed  in  veraiculite  Mas  studied.  After  Incubation  for 
appropriate  tiae,  the  toxins  n ere  extracted  froa  the  culture  Nith 
aethanol,  subjected  to  a  Sep-Pak  cartridge  treataent,  and  then  sere 
analysed  by  RIA.  Fusarlua  trlcinctua  Mas  found  to  be  prisarily  a  T-2 
toxin  producer  as  little  or  no  DA8  mss  found  in  the  culture  aediua.  Un 
the  contrary,  F^  sporotrichloides  produce  both  toxinsj  the  aaount  of  DA8 
mss  three  tiaes  higher  than  T-2  toxin.  Higher  teaperature  (2BC)  mss  aore 
favorable  for  DA8  production  Nhereas  in  contrast,  a  higher  yield  of  T-2 
toxin  Mas  obtained  at  loMer  teaperature  (ISC).  Haxiaua  toxin  yield  mss 
obtained  20-30  days  after  incubation  at  both  teaperatures.  At  28  C, 
large  aaounts  of  DAS  (600-700  ag/llter)  sere  produced  by  F^ 
sporotrichioides  in  each  culture  Nhereas  less  than  200  ag  of  T-2  Mas 
obtained  after  23  days  of  incubation.  .  At  13  C,  the  DAS  and  T-2  produced 
by  this  funqi  Mere  found  to  be  around  210  ag  and  234  ag  per  liter, 
respectively.  For  trlcinctua,  betMeen  740-900  ag  and  630-740  ag  of 
T-2  toxin  per  liter  Mere  produced  after  20-30  days  of  incubation  at  13  C 
and  24  C,  respectively.  Less  than  11  ag/liter  of  DAS  Nab  produced  by  F. 
tricinctua  under  these  conditions.  Our  results  are  consistent  Mlth 
earlier  data  Nhich  Mas  obtained  by  SLC  analysis.  In  addition,  oir 
results  also  shoe  the  potential  health  hazard  of  soae  FusarLa  species 
that  produce  aore  than  one  type  of  toxic  trlchothecenes  under  field 
conditions. 

(B)  Studies  on  the  production  of  T-2  toxin  and  DAS  by  different 
strains  of  Fusariai 


The  production  of  T-2  toxin  and  DAS  by  18  Fusaria  in  above  aediua 
at  13C  and  24C  over  a  period  of  33  days  mss  studied.  The  cultures  Mere 
supplied  by  Dr.  Nelson  of  University  of  Penn.  Aaong  13  strains  of  F^ 
sjjorotr ichloides  tested,  4  were  found  to  be  high  T-2  toxtn  producers 
(greater  than  700  ag  of  T-2/liter  at  13C  and  200  ag/L  DAS  at  240,  2 
Mere  high  DA3  producers  (700-900  eq/L  DAS  at  24C|  200  ag/L  T-2  at  190  j 
3  strains  produced  both  toxins  in  good  yield  (300-600  eg  of  both  toxin 
at  24  or  130,  3  Mere  identified  as  Ion  toxin  producers  (less  than  300 

ag/llter)  and  one  did  not  produce  T-2  texin  and  DAS.  T-2  toxin  and  DAS 
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Mir*  net  detected  in  the  aedlua  inoculated  with  3  etreine  of  Pj_ 
qreelnterue  and  two  F;_  chleeydoeporue. 

IV.  PRODUCTION  OF  ANTIBODIES  A8AIN8T  VERRUCARRIN  A  AND  DEOXYVERRUCAROLl 

(A)  Production  end  characterization  of  antibody  aqainat 
deoxyverrucarol  < DOVE )  i 

The  antibody  aqainat  DOVE  Mae  produced  by  leeunizing  rabbits  Mith 
D0VE-H3-BSA  conjugate.  The  antibodiee  bound  Mith  either  tritieted  DOVE 
or  diacetoxyeeirpenol  <DA8) ,  but  not  Mith  tritieted  T-?  toxin.  The 
affinity  of  antibodiee  Mith  DOVE  Mae  found  to  be  ouch  higher  than  DAS. 
Hhen  3  H-DOVE  Mae  uaed  ae  a  Marking  ligand  in  the  coepetitive  RIA,  the 
concentratione  causing  SOX  inhibition  of  binding  radioacti vitiee  by  the 
unlabeled  DOVE,  verrucarol,  verrucarin  A,  and  4-RA8  Mere  found  to  be 
0.32,  1070,  9300  and  10,000  ng  per  aeaay,  respectively.  T-2  toxin, 
15-MA8,  and  deoxyni valenol  gave  less  than  20X  inhibition  at  10  ug  per 
assay  tested.  Houever,  Nhsn  3  H-DA8  mss  used  as  the  Marking  ligand,  the 
concentrations  causing  50X  inhibition  by  DOVE,  DA8  and  verrucarol  Mere 
found  to  be  in  the  30-60  ng  per  assay  range.  The  antibodies  thus  are 
hiqhly  specific  to  DOVE  rather  than  a  coeeon  trlchothecene  backbone.  The 
possible  use  of  this  antlserue  for  assay  of  eacrocylie  trichothecenes 
is  discussed.  Details  of  this  study  are  presented  in  publication  no. 
1-6. 

(B)  Production  of  antibody  against  verrucarin  Ai 

.  An  atteept  for  the  production  of  antibody  against  verrucarin  A 
Mas  eade  during  the  last  fee  Months.  Verrucarin  A  mss  conjugated  to  BSA 
after  converting  to  its  heeisuccinate.  A  tritiated  verrucarin  A  Mas 
prepared  by  reduction  of  2-dehyroverrucarin  A  Mith  tritiated  NaBK^  . 
Houever,  no  antibody  titer  Mas  deeonstrated  12  Meeks  after  ieeunization. 
He  plan  to  synthesize  a  heatglutarate  verrucarin  A  and  then  conjugate  to 
protein  for  ieeunization. 

V.  STUDIES  QN  DEOXYNI VALENOL  (DON)t 

(A)  Preparation  of  different  DON  derivatives! 

Since  our  last  annual  report,  several  neN  DON  derivatives, 
including  HS  and  H8  of  DON,  13-aldehyde  DON  and  HS  of  7,8 
dihydorxycalonectrin  (DHC),  Mere  prepared.  D0N-3-HS  and  D0N-3-H6  Mere 
prepared  according  to  the  folloMing  three  stepsi  (a)  first  to  prepare  a 
benzyl idene (BZ) -DON  in  ehich  the  hydroxyl  groups  at  7  and  13  positions 
Mere  protected)  (b)  the  BZ-DON  mss  then  reacted  Mith  succinic  or 
qiutaric  anhydride)  and  (c)  finally  the  benzylidene  groups  Mere  reeoved 
froe  the  7  and  13  positions.  The  yield  of  recovery  during  these  steps 
Here  Iom,  and  only  33-5QX  of  D0N-3-H8  and  D0N-3-H8  Mere  obtained  froe 
the  BZ-DON.  13-aldehyde-DON  Masprepared  by  eild  oxidation  and 
characterized  by  ease  spectral  analyses  (C.I.  and  E.  I.). 

(B)  Preparation  of  highly  specific  radioactive  tritiated  DON  and 
acetyl -DONi' 
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A  riiltictivi  DON  prifirK  by  niiitiM  If  the  CN  OH  it  tbi  IS 
position  to  19  aldehyde-DON  and  thou  reduction  bock  to  tho  CM  ,  OH  again 
m1 th  hiAhly  specific  tritiated  NalH 4  Up.  activity  79.1  Ci/aeol)  under 
vary  illl  conditions  (9X  of  trttiua  to  DON  and  21  0#  trltUo  to 
•-0M-D0N).  Tritiated  acotyl-OON  moo  prepared  by  acetylation  of  M-OON 
Mith  acoHc  aclb  anhydride  in  tho  prooonco  of  pyribino  anb  thon  purified 
by  TIC. 

(C)  Conjugation  of  P0N-3-MS.  P0N-3-MI  anb  19-aldohydo-OON  to  l»A  anb 
aubaoquont  i nouni 1 at torn 

A  oiiob  anhybribo  oothob  nan  used  for  tho  conlubotion  of  OON-3-HS 
or  D0N> 3 -HO  to  bovino  loruo  albnoin  (ItAl  anb  23  oolM  of  DON-MO  anb  13 
ooloo  of  DON-Mt  Moro  conjugated  to  ono  nolo  of  IIA.  19-albohybo-DON  moo 
conjugate*  to  DtA  for  ioouniiation  by  robuctivo  alklyatieo  reaction. 

Tmo  qroupe  of  rabbits  nor e  ioouniiob  Mith  either  DSA-DON-Mt  (A  rabbits) 
or  DtA-DON-MO  (3  rabbits).  MoNOvor,  none  of  tho  rabbits  sore  shoon  to 
have  high  antiboby  titers  against  DON  ehen  tho  highly  specific 
rabioactivo  DON  Mas  usob  as  tho  liganb  (loss  than  901  of  blnblng  of 
*,000  dpo  of  ^  H-DON  Mith  0.1  ol  of  antisoruo)  in  tho  rabisioounoassay 
30  nooks  afor  ioouniiation,  Mith  9  booster  injections.  Rabbits 
iaounlzeS  Mith  19-aldohybo-DON-DIA  for  sere  than  19  nooks  Mith  3  booster 
injections  also  did  not  shoM  any  antibody  against  DON. 

<D)  Production  anb  charactoriiatiow  of  antiboby  against  acetyl -OONi 

Antibodies  against  deosyni valonol -triacetate  (Acotyl-OON  or  Ac-DON) 
More  prsparod  by  ioouniiation  of  rabbits  Mith  tho  hooisucciate 
derivative  of  7,t  dihydroaycalonectrin  (DHC)  conjugated  to  bovino  soruo 
albuoin.  Using  trltiatob  Ac-DON  as  tho  testing  ligand,  antibody  titers 
More  dooonstratob  as  early  as  4  nooks  after  ioouniiation.  Useful 
antibody  for  radio! oounoassay  of  Ac-OON  uas  ebtainob  froo  tho  rabbits  7 
nooks  after  ioouniiation,  Mith  ono  booster  injection.  Coopotitivo  RIA 
revealed  that  the  antiboby  mss  aost  specific  to  Ac-DON.  The  relative 
cross-reactivity  of  this  antibody  Mith  Ac-DON,  T-2  tosin  tetrs-acetate, 

19  acetyl-DON  anb  acetyl-T-2  toiin  mss  found  to  be  1  (east),  0.003,  002, 
and  0.001,  respectively.  Practically  no  cross-reaction  nas  found  Mith 
DON,  dlacetoxyscirpenol ,  nivalenel  anb  T-2  toiin.  The  detection  Units 
for  Ac-DON  by  RIA  nas  around  0.1  nq/assay.  The  use  of  this  antiboby  for 
quantitation  and  confirnatlon  of  DON  in  cereals  is  presently  under 
study. 

VI.  STUDIES  ON  SAXITOX !N  (STX)i 

(A)  Characterization  of  antibody  against  saaltonln  (9T1)  and 
dovol opnont  of _an  indirect  ELISA  for  STX 1 

In  the  last  annual  report,  mo  described  a  procedure  to  produce 
antibody  against  STX.  The  antibody  against  STX  nas  further 
characterized  by  a  coapetitive  indirect  ELISA.  The  results  shooed  that 
reduced  9TX  and  tetradotosln  did  not  eross-react  uith  the  antibody. 
Neo-STX  reacted  Mith  th,>  antibody  but  nas  100  tiaes  less  effective  as 
coopared  Mith  STX.  Investigation  also  led  to  the  application  of  the 
ELISA  technique  to  the  analysis  of  STX  in  elaa  and  aussel.  Prelieinary 
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results  showed  that  ewssel  eitrscts  gave  considerable  interference  is 
the  essay  at  a  coecaetratioa  above  10  sy  of  saeple  per  assay.  The  assay 
systee  appeared  te  tolerate  abswt  30  eg  of  elae  extracts  is  each 
aealysls.  Because  sere  thas  BOX  ef  ITI  is  bound  to  tho  dark  pi  and  which 
io  relatively  easy  to  separate  free  whole  seat,  we  have  tooted  the 
effect  o#  the  dark  ylasd  oatrii  of  eussel  attracts  on  the  KLIM  ol  BT1. 
The  decree  ef  interference  caused  by  the  dark  gland  oatrit  was  found  to 
be  sieilar  to  the  whole  neat.  This  result  suyoested  that  for  bessel,  one 
can  use  the  dark  «land  (approaloately  1/10  of  weiyht  of  whole  neat)  for 
KLIM  of  ITX.  iithout  any  cleanup,  we  found  that  the  detection  lisit  of 
KL1S0  far  ITI  in  ewosei  (usiny  dark  yland)  and  clao  was  around  30-100 
PPk. 

if)  Kfforts  to  loorovo  antibody  production  and  KLIM  for  STXi 

it)  Ieproveeent  of  KLIM  pi'Otocolsi  Kfforts  for  ieprovlny  ELISA 
protocols  continued.  Anker lite  Ct-SO  was  used  to  rooove  the  interference 
substances  free  the  naturally  contaninated  scallops.  Several 
ion-eichanye  filter  papers  were  tested  for  their  effectiveness  of 
absorption  of  ST|.  After  absorption  of  ITX,  these  filter  papers  were 
subjected  to  an  indirect  KLIM.  However,  we  found  that  the  antibodies 
and  other  proteins  also  non-specif ically  absorbed  on  the  filter  paper.  A 
hiyh  background  color  was  observed.  Other  apprbehes  such  ae  the  use  of  a 
Sep-Pak  treat sent  were  also  unsuccessful. 

(2)  lanunitatiea  of  rabbits  with  conjuyates  by  conjuyatlny  ITX  to 
BBA  via  ylutaraldehyde  tlAli  Conjuyation  of  ITX  to  BM  was  eade  in  tho 
preeenco  of  ylutaradehyde  instead  of  HCHO.  However,  the  final 
preparation  boc.see  a  yel  because  interaolocular  cross-1 inklnp  of  BBA 
occurred  duriny  the  coupliny  reaction.  This  preparation  was  used  in  the 
ieounisation.  Low  antibody  titers  (100)  were  deeonstrated  in  an 
indirect  KL1IA  (plate  coated  with  STX-BA-ISA)  4  weeks  after  initial 
injection  and  one  boesterinjectlon. 

(3)  Atteepts  to  produce  a  sonoconal  antibody  apainst  STXi  A  total 
of  47  eice  were  ieaunixed  with  either  BTX-HCHO-BM  or 
STX-HCHO-heaocyanin  by  intradoroal,  subcutaneoue,  and  intrasplenic 
routes.  Althouph  sost  sice  show  antibody  titers  by  an  indirect  ELISA 
screen  test,  only  two  nice  produced  antibody  which  was  displaceable  by 
free  BTX  at  a  concentration  of  290  np/well  after  3  booster  injections 
over  a  period  of  two  oonths. 

VII.  1HM1NOH1ITOCHCHICAL  STUDIES  OH  DA3i 

A  proup  of  aiee  fed  DAS  at  a  dose  of  10  eg/kg.  The  aice  were 
sacrificed  at  different  tiaes  after  dosing.  Different  organs  were 
collected  and  exaeined  for  pathological  lesions  as  well  as  for 
iaeunohistoeheoical  stains  according  to  the  procedures  described 
previously  (Publication  I-i).  Prellslnary  data  showed  that  no 
significant  lesions  were  found  in  the  organs  of  the  eice  fed  at  this 
dosage.  Me  will  continue  to  evaluate  the  data  for  this  study. 


VIII.  MUTUALIZATION  OF  T-2  TOXIN  TOXICITY  N1TH  ANTI-T-2-ANTISODYi 


Passive  aeuntzatlon  e#  CF-1  aict  with  rabbit  antl-T-2  antiaerua 
aaa  carried  ant.  la  a  preliaarily  experlaent,  the  levels  of  circulating 
anti  baby  and  its  persistence  after  passive  ieauntzatlcn  uith  O.S  al  of 
aati-T-2  antioorua  (tltor  9,000)  without  challenge  oitb  T-2  toain  aao 
dataralnad.  No  found  that  antibody  titor  uaa  detected  at  3  hra 
post-injection  eitb  the  antioerua.  Leveio  roaained  conotant  froe, 24-44 
bra  at  a  titor  (AIA)  approaiaatoly  iOX  of  that  injected.  Detectable 
leveio  of  antibody  poroiotod  through  144  houre  poat-injoction.  Hoeover, 
ebon  challenged  uith  T-2  toxin,  no  eionificanct  difference  between  the 
paoolvo  laauniiad  alee  and  the  control  nice  on  tho  conroe  of  T-2 
toaicooio,  ao  doteroined  by  tho  LD  50  ,  circulating  leukocytoe,  and 
oorua  alkaline  phosphatase,  eae  obeorvod.  Using  3  h-T-2  toxin,  ee  aleo 
did  not  find  any  eiqnificant  difference  on  the  dietribution  and 
clearance  of  T-2  toain  in  tho  paeeivo  iaaunlxation  qroup.  Bocaueo  only  a 
snail  aaout  of  antioorua  eae  ueed  in  tno  proeent  etudy,  tho  results 
indicate  that  a  larqo  aaount  of  high  titor  antioorua  aay  bo  necessary 
for  the  protection. 


Ill.  DISCUSSION 

Durinq  the  laet  two  contract  years,  rapid  proqroee  in  the  area  of 
iaaunoaeeaye  for  trichothecene  aycotoxlne  wore  aado  in  our  laboratory. 

A  nuaber  of  antlbedlee  aqainet  trichothecene  aycotoxlne  were  produced  in 
our  laboratory  durinq  tho  laet  foe  year*.  The  proportiee  of  thoeo 
antibodloe  wore  studied  in  detail.  Antibody  aqainet  eoao  trichothecene 
aetabolitee  were  also  oade  available.  Tho  crooe-roactlvitloo  of  several 
laportant  trichothecene  antibodies  with  different  trlchothecenes  are 
euaaarlied  in  Tables  1  and  II.  It  is  apparent  that  each  antibody  has 
its  own  specificity.  Efforts  to  produce  a  qonerlc  antibody  attesptinq 
to  detect  all  typos  of  trichothecenee  were  unsuccessful.  However,  at 
aore  data  are  accuoulated,  we  found  that  the  eids  chain  of  trichothecene 
groups  played  ah  laportant  role  in  elicitinq  antibody  aqainet  this  qroup 
of  eycotoxins.  Therefore,  it  it  poeeible  to  produce  antibodies  aqainet 
sever*,  types  of  aycotoxlne  within  the  trichothecene  qroup  throuqh 
eodification  of  the  side  chains.  In  this  reqard,  we  have  aade  antibody 
squint  acetyl-DON  and  T-2  tetraoi  tetra-acetate.  These  antibodies  will 
be  useful  for  detection  of  DON  as  well  aa  T-2  tetraoi. 

With  the  avialability  of  antibodies,  studies  to  optiaize  the 
conditions  for  K I A  and  ELISA  of  different  toxins  in  different  saeple 
aatrices  should  be  continued.  Because  our  efforts  were  focused  on  the 
developaent  of  different  antibodies,  only  lieited  experieents  were 
carried  out  for  iaprovinq  tho  AIA  and  ELISA  in  the  present  contract 
period.  Hors  efforts  will  be  focused  in  this  direction  in  the  coeinq 
year.  To  ieprove  ELISA,  we  plan  to  test  different  enzyee  preparations 
and  also  to  use  different  aethods  for  conjugation  of  tho  toxins  to  the 
•nzyaes.  Ha  also  plan  to  spend  aore  efforts  on  STX  research  in  the 
coainq  year, 

Studiee  on  the  use  of  RIA  to  aonitor  the  production  of  T-2  and  DAS 
by  different  Fusarla  species  further  proved  the  advantages  of  RIA  over 


othtr  analytical  oothods.  Oar  results  ala*  indicated  that  tha  ability 
of  to  product  toaini  varied  considerably  elth  tk*  species  tested,  aa 
ual  1  aa  taoperaturns  and  substrates  uaod.  Tkla  i  *4  or  tat  ion  Bill  fct 
axtreoaly  useful  far  our  undoratandlnt  of  tk*  etloloyy  of  toaln 
production.  Studio*  on  tk*  aodiflcatlon  of  T-2  aotafcaliao  fcy  oattraa* 
inhikitors  not  only  ltd  ta  a  at*  approack  far  tka  production  of  anna 
aajor  ’ -2  natakolita*  kut  alao  unveiled  tka  paaaikila  lopact  af 
enviornaental  ayents  on  tka  T-2  toiictty. 

IV.  BELIVfMBLES 

Tk*  ioeunocheoical  raayent*  prepared  and  delivered  to  tko  U8AHHN10 
alnc*  beyaininy  of  tki*  contract  aro  auooaritod  in  Table  lit. 

V.  LIST  OF  PUBLICATIONS 
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1.  Laa.  S.  C.,  Story,  J.  T.  and  Cku,  F.  S.  1484.  loounoparoaidaaa 

localization  of  T-2  toxin.  Toxicol,  k  kppl.  Fkarocol .72« 228-233. 

2.  Chu,  F.  S.  1484.  Ianunoaaaaya  for  analysis  of  nycotoxlno. 

J.  Fd.  Frot.  47 i 342-944 . 

3.  Chu,  F.  S.  1404.  Inaunochaoleal  atudlaa  on  aycotoxina.  In  *Toxly*nic 

Funyi-Their  toxin*  and  Haaltk  Hazard.*  ad.  ky  H.  Kurata  and  V. 
Uano,  p.234.  Kodanaha  (Tokyo)  and  Slaavitr  (Aootardao-N. T.  k 
Tokyo) . 

4.  Fan,  T.  S. ,  Zkany,  8.  8.  and  Cku,  F.  S.  14B4.  A*  indlract  KL1SA  for 

analyaia  of  T-2  toxin  in  kioioyieal  fluid*,  J.  Fd.  Prat.  47 i 
444-448. 

3.  Cku,  F.  S.,  Llany,  H.V.  and  Zkany,  S.S.  14S4.  Production  and 

characterization  of  antibody  ayalnat  diace':oxyscirponol .  Appl. 
Environ.  Hlcrokiol.  48i  777-7S0. 

4.  Chu,  F.  S.,  Zkany,  S.  S.,  Nilliaoa,  N.  D.  and  Jarvia,  B.  B.  14S4. 

Production  and  characterisation  af  antikody  ayainat 
dooxyvorrucarol .  Appl.  Environ.  Hlcrokiol.  4Bi7Bl»7B4. 

7.  Chu,  F.  S.  and  Fan,  T.  9.  L.  1483.  An  indirect  ensyoe-llnkod 

iaaunoaorbont  assay  for  aaxitoxin.  J,  Assoc.  Off.  Aanl.  Chao. 

4«i 13-14. 

8.  Hunter,  K.  H. ,  Jr.,  Briafield,  A.  A.,  Killer,  H. Finkelaan,  F.D., 

and  Chu,  F.  8.  1483.  Preparation  and  characterization  of 
aonocional  antibodle*  to  the  trichothecene  oycotoxin  T-2.  Appl. 
Environ.  Hicrobiol.  44i  148-17?. 

4.  Uei ,  A.  D.  and  Chu,  F.  3.  1483.  Hodificatlon  of  aetaboliaa  of  T-2 
toxin  by  eateraso  inhibitors.  Appl.  Environ.  Hicrobiol.  30 1 
113-114. 
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II.  IMNURCRIFTR  IURMITTKB  OR  FRIFARER 

1.  Zhano,  I.  t. ,  Bchobrinp,  I.  L.  m<  Cbo,  F.  t.  1H3.  A a  taprovod 

eothed  for  tko  prodoctioa  of  antibody  opal  not  T-2  toaio  sod 
diacotosyocri penal.  Robot t ted  to  Appl.  Environ.  Microbiol. 

2.  Moi.  R.  0.,  Blocboff,  M.  I.  tod  Cbo,  F.  I.  IfIS.  Frodoctioo  ood 

characterisation  of  aotibodioo  o«oioot  J'-0H-T-2  toaio.  Robot t tod 
to  J.  Fd.  Frot. 

3.  Zhano,  R.  I.«  Lit  I.  M.  ood  Cbo,  F.  1.  IfRS.  Frodoctioo  ood 

characterisation  of  antibody  afainot  dooayoivaloool  triacotato. 
toboittod  to  J.  Fd.  Fret. 

4.  Fan,  T.  9.  L. ,  Zhano,  R.  R.  and  Cbo,  F.  I.  19R9.  Frodoctioo  and 

characterisation  of  aotibodioo  afainot  MT-2  toaio  and  T-2 
totraol  tetra-acetate.  In  preparation. 


TAILS  I 


RELATIVE  CRWI-RE  ACTIVITY  Of  MtTIBOIltt  AMI 
T-2  TOII A  KITH  IlffEREHT  T-2  TOUR  ANALOfC 


RCLATIVC  CRQtt-RS ACTIVITY 


TOUR  AMALOOI 

HO 

a-CRO 

fe-CRQ 

S'-OH-H* 

CHO-HT 

Ac-T-2 

1 

4 

3 

3 

30 

T-2 

I 

1 

I 

4 

4 

ItO-T-2 

2 

m 

m 

30 

10 

HT-2 

A 

3 

2 

43 

1 

T-2  trlol 

4* 

200 

400 

>2300 

•30 

T-2  tatraol 

1420 

2000 

m 

>2300 

>1413 

J-OH-Ac-T-2 

30 

m 

3 

1230 

3 ' -OH-T-2 

200 

434 

m 

1 

400 

3 ' -OH-T-2MO 

* 

m 

IS 

>1413 

3-OM-HT-2 

- 

• 

m 

173 

400 

RE  00 

433 

m 

m 

- 

m 

DAO.  DOR 

>2137 

>4300 

m 

>2300 

>1413 

TAILK  2  RKLATIVI  CROII-RSACTIVITY  Of  AMT1IODICI  ASA  I  HOT 
MO  ARB  OTHER!  HITH  BIffERERT  TRICHOTHECEREI 


RELATIVE  CRQtl-RE ACT I V 1 T Y 


rRICHQTHECEREI 

DAS-HO 

fe-CHO-DAI 

DOVE -HI 

AC-OSH 

Ac-OOR 

m 

74 

1 

IS-Ac-OOR 

• 

m 

■** 

470 

Ac-T-2 

- 

147 

900 

DAI 

1 

1 

31230 

>1000 

4-HAi 

17 

4 

m 

a» 

13-HAI 

2Q0 

3 

- 

DOR 

>1333 

>2000 

>31230 

>1000 

DOVE 

>1333 

- 

1 

- 

NCOS 

>1333 

244 

- 

- 

R1V 

2320 

- 

>1000 

T-2 

>1333 

107 

>31230 

>1000 

T-2-4-Ae 

- 

- 

- 

310 

Varrucarol 

• 

- 

3343 

«• 

Varrucarln  A 

- 

- 

29417 

-  j 

IS 


TABLE  3.  INNUNOCHEHICALI  DELIVERS!  BETNEEN 
MM.  1,  1993  TO  MM.  31,  1995. 

mmm  >— — tnwoHMomi— 99m 


RtABENT  MAKE 

ANOUNT 

N-DAI 

1.0  NCI 

N-DOVE 

1.0  NCI 

M- VERRUCAS IN  A 

2.0  NCI 

NT-2 

10.0  Nt 

3-OH-T-2 

10.0  N9 

3 '  -OH-HT-2 

1.0  NB 

OAI-MI-IIA 

4B.3  NB 

DOVE-HS-IIA 

1B.0  NB 

IT X- ISA 

22.3  NB 

T2-HB-I9A 

30.3  NB 

T-2  HB-IIA 

3.0  NB 

T-2-HB-BOLYLY9INf 

23.0  NB 

T-2-NS-0ER0X I BASE 

4.0  NB 

OAS  ANT  I ROD Y 

41.0  NL 

DOVE  ANTIBODY 

13.0  NL 

T-2  ANTIBODY 

42.0  NL 
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